A possible approach to site-specific insertion of two different unnatural amino acids into proteins in mammalian cells via nonsense suppression.
The site-specific insertion of an unnatural amino acid into proteins in vivo via nonsense suppression has resulted in major advances in recent years. The ability to incorporate two different unnatural amino acids in vivo would greatly increase the scope and impact of unnatural amino acid mutagenesis. Here, we show the concomitant suppression of an amber and an ochre codon in a single mRNA in mammalian cells by importing a mixture of aminoacylated amber and ochre suppressor tRNAs. This result provides a possible approach to site-specific insertion of two different unnatural amino acids into any protein of interest in mammalian cells. To our knowledge, this result also represents the only demonstration of concomitant suppression of two different termination codons in a single gene in vivo.